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ボネイト，外径 10 mm，内径 7 mm，長さ 30 mm）
の内部に振動子（外径 6.2 mm，長さ 20 mm，質量
1.65 g）が封入されている．
振動子は，永久磁石（Nd-Fe-B磁石，直径 5.5 mm，
















のみを考慮して近似的に考える．磁化M ，体積 V の
永久磁石にはたらく磁気力 F は下式で表される．













の値を用いた．樹脂パイプ中央を x = 0として，振動













最大で F = 1.45 mN（at  x = 4.2），最低でも F = 1.13 
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変位を示す．駆動電流（図 3破線）は周波数 1 Hz（上
り 0.1下り 0.9の鋸歯状），全振幅 1 Ap-p，オフセッ
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Small machine using oscillating propulsion by magnetic force in liquid nitrogen
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The author of this study describes a small machine that uses magnetic oscillating propulsion in cryogenic fluid for the maintenance of 
superconducting applications. A magnetic oscillator in the machine is composed of two permanent magnets connected through a space. The 
magnetic oscillator moves using the magnetic force of the magnetic field induced by the current of the drive coil. The magnetic oscillations 
created by the oscillator are calculated via an analysis of the magnetic field of the drive coil. By the off-set square wave drive current, the 
oscillator makes the undulation suitable for the movement of the machine. The machine driven by the off-set square wave current moves at the
speed of 1.2 mm/s.
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